Subcellular localization of ADPglucose pyrophosphorylase in developing wheat endosperm and analysis of the properties of a plastidial isoform.
The intracellular location of ADPglucose pyrophosphorylase (AGPase) in wheat during endosperm development was investigated by analysis of the recovery of marker enzymes from amyloplast preparations. Amyloplast preparations contained 20-28% of the total endosperm activity of two plastidial marker enzymes and less than 0.8% of the total endosperm activity of two cytosolic marker enzymes. Amylo plasts prepared at various stages of development, from 8-30 d post anthesis, contained between 2% and 10% of the total AGPase activity; this implies that between 7% and 40% of the AGPase in wheat endosperm is plastidial during this period of development. Two proteins were recognized by antibodies to both the large and small subunits of wheat AGPase. The larger of the two AGPases was the major form of the enzyme in whole cell extracts, and the smaller, less abundant, form of AGPase was enriched in plastid preparations. The results are consistent with data from other graminaceous endosperms, suggesting that there are distinct plastidial and cytosolic isoforms of AGPase composed of different subunits. The plastidial isoform of AGPase from wheat endosperm is relatively insensitive to the allosteric regulators 3-phosphoglycerate and inorganic orthophos phate compared with plastidial AGPase from other species. Amyloplast AGPase showed no sensitivity to physiological concentrations of inorganic orthophosphate. 15 mM 3-phosphoglycerate caused no stimulation of the pyrophosphorolytic reaction, and only 2-fold stimulation of the ADPglucose synthesizing reaction.